Regulation of two electrophoretically distinct proteins recognized by antibody against rat liver cytochrome P450 3A1.
We recently reported that antibody against purified P450 3A1 (P450p) recognizes two electrophoretically distinct proteins (50 and 51 kDa) in liver microsomes from male and female rats, as determined by Western immunoblotting. Depending on the source of the liver microsomes, the 51-kDa protein corresponded to 3A1 and/or 3A2 which could not be resolved by sodium dodecyl sulfate (SDS)polyacrylamide gel electrophoresis. The other protein (50 kDa) appears to be another member of the P450 IIIA gene family. Both proteins were markedly intensified in liver microsomes from male or female rats treated with pregnenolone-16 alpha-carbonitrile, dexamethasone, troleandomycin, or chlordane. In contrast, treatment of male or female rats with phenobarbital intensified only the 51-kDa protein. Treatment of male rats with Aroclor 1254 induced the 51-kDa protein, but suppressed the 50-kDa form. In addition to their changes in response to inducers, the 50- and 51-kDa proteins also differed in their developmental expression. For example, the 50-kDa protein was not expressed until weaning (3 weeks), whereas the 51-kDa protein was expressed even in 1-week-old rats. At puberty (between weeks 5 and 6), the levels of the 50-kDa and 51-kDa proteins markedly declined in female but not in male rats, which introduced a large sex difference (male greater than female) in the levels of both proteins. Changes in the level of the 51-kDa protein were paralleled by changes in the rate of testosterone 2 beta-, 6 beta-, and 15 beta-hydroxylation. In male rats, the marked increase in the levels of the 50-kDa protein between weeks 2 and 3 coincided with a three- to four fold increase in the rate of testosterone 2 beta-, 6 beta-, and 15 beta-hydroxylation, which suggests that the 50-kDa protein catalyzes the same pathways of testosterone oxidation as the 51-kDa protein. However, this developmental increase in testosterone oxidation may have resulted from an activation of the 51-kDa 3A protein. These results indicate that the two electrophoretically distinct proteins recognized by antibody against P450 3A1 are regulated in a similar but not identical manner, and suggest that the 51-kDa 3A protein is the major microsomal enzyme responsible for catalyzing the 2 beta-, 6 beta-, and 15 beta-hydroxylation of testosterone.